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Space—time evolution of hard processes
in target rest frame

e QCD factorization <+ Color Transparency

Small x
e Physical picture of “higher twist” l
e Model-independent tests of reaction mechanism

Large x

e Interesting! QM motion . . .



QCD factorization [Collins, Frankfurt, Strikman 96; . . . ]

e Qualitative implications of factorization:
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[Brodsky et al 94;

Space—time picture: Small z Frankfurt, Radyushkin, Strikman 96]
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Small and large—size configurations  [Frankfurt, Koepf, Strikman 96]
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e Broad distribution of
transverse qq sizes

r ~ 1/Q “small”
Ry “large”

o Large Q? required for
dominance of small sizes

<r>= 0.4 fm 2 = 2 GeV?
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e Duality: Smooth matching
of cross sections

large—size <— hadronic
qq pairs pIN



Small vs. large sizes: Experimental tests
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Transverse gluon imaging of proton
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“Lessons” from small-z space—time picture

e Model-independent tests of size distribution
through Q?-dependence of t—slopes

e Significant large—size contributions (higher twist)
in p, ¢ production up to Q2% =~ 10 GeV?

e Good description of absolute cross section & dependences
in LO space-time picture with effective scale Q% ~ r=? < Q2

choice of scale <— modeling of GPD <— higher twist ... related!

e Theory challenge: NLO extension of correspondence
QCD factorization «— space—time picture

— Stability of NLO calculations [Belitsky, Muller 01;
lvanov et al. 04, Diehl et al. (in progress)]



Space—time picture: Large x

coh

e Coherence length
lcoh = 1/2M£E ~ RN.

Hard process happens “inside” target

e |dentify two “stages”

|) Production of small-size ¢ pair

II) Formation of final-state meson

o &, tmin # 0: Cannot neglect
longitudinal recoil of target



Formation of final—state meson  [Strikman, CW, in progress]
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Decoherence ground/excited state

e Factorization requires liom > Ry:

Minimum Q? increases with z!

“New" source of corrections at large x




Experimental test: t—slope

e AZ-slope measures transverse
do size of interacting system

e Approach to factorization:
Expect slope to decrease and
stabilize with increasing )

\ Q° increases
e Conversion of slopes
t— tmin — 1
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“Independent measure” of size of interacting configurations!




Summary

e Space-time picture in target rest frame helpful
for quantifying approach to factorization regime

e t/A2—-slopes measure transverse size of interacting configurations

e New source of corrections at large z:
lform < 1 — 2, meson “cannot escape”

e Need framework/models which consistently combine
small- and large—size configurations:

1/Q <+— GPDs + hard process
Ry.q4 <+— hadronic interactions



